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MO PAU

Ly thuyét tap mo va logic mo dugc L.A. Zadeh dé xuat vao
giita thap nién 60 ciia thé ky trudc. Ké tir khi ra doi, 1y thuyét tip mo
va tmg dung cua tdp mo di dugc phat trién lién tuc v6i muc dich xay
dung cac phuong phap lap luan x4p xi dé mo hinh héa qua trinh suy
luan cua con ngudi. Cho dén nay phuong phap lap luan xap xi mo da
dugc quan tim nghién ctru trén ca phuong dién 1y thuyét va tmg dung
trong nhiéu linh vuc rat khac nhau, da dat dugc nhiéu thanh tuu ung
dung, dac biét 1a cac ung dung trong cac hé chuyén gia mo, diéu
khién mo [9], [10].

Tuy nhién, phuong phap 14p luan cta con ngudi 1a van dé phic
tap va khong c6 cdu trac. Vi vay ké tir khi Iy thuyét tip mo ra doi cho
dén nay, van chua c6 mot co so 1y thuyét hinh thirc chat ché theo
nghia tién d& hoa cho logic mo va 1ap luan mo.

Dé dap ung phan nao dbi voi nhu ciu xdy dung co so toan hoc
cho viéc 1ap luan ngon ngit, N.Cat Ho va Wechler di dé xuit cach
tiép can dua trén cau trac tu nhién cta mién gia tri cia cac bién ngdn
ngir, nhimg gia tri cua bién ngon ngir trong thuc té déu co thu ty nhat
dinh v& mat ngir nghia, vi du ta hoan toan c6 thé cam nhan dugc
rang, ‘tré’ 1a nho hon ‘gia’, hodc ‘nhanh’ luén 16n hon ‘chgm’. Xuét
phat tir quan hé ngir nghia d6 cac tac gia di phat trién Iy thuyét dai s6
gia tr (BSGT).

Véi viée dinh luong cac tir ngdn ngit nhu da dé cap, mot sb
phuong phap 1ap luan xép xi dya trén dai sé gia tir ra doi nham muc
dich giai quyét cac bai toan xap xi mo hinh mo, cac bai toan duoc
tmg dung nhiéu trong tuy nhién, k¥ thuat [2],[9],[10], phuong phap
nay dugc goi 1a phuong phap lap luan xap xi dua trén DSGT (HA-
IRMd - Hedge Algebras-based Interpolative Reasoning Method).
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Tuy nhién phwong phap 1ap luan xap xi dua trén DSGT tir
trude dén nay c6 2 yéu td co ban anh huong dén két qua l1ap luan, do
la dinh lugng cac gia tri ngoén ngir cia DSGT trong mo6 hinh mo va
noi suy trén siéu mat cho bdi moé hinh mo. Vi vay, dé hiéu qua hon
khi giai quyét bai toan xap xi mé hinh mo bang phwong phap 1ap luan
Xap xi dya trén DSGT chung ta can nghién ciru Van dé sau:

- Céc luat trong mo6 hinh mo dugc cho bdi cac chuyén gia, khi
biéu dién cac gia tri ngdn ngit sang cac tdp Mo hodc sang cic nhin
ngdn ngit trong dai s6 gia tir c6 su sai léch nhét dinh.

- Cac tham s6 cua ham dinh luong ngir nghia trong DSGT
duogc xac dinh mot cach truc giac. Cac tham sb nay ¢6 sy anh hudng
rat 16n dén cac gia tri dinh luong nglr nghia ctia BSGT, vi vay can ¢6
mot co ché xac dinh cac tham sé d6 sao cho viéc lap luan thu dugc
két qua mong mudn nhat. Vi Iy do dé, tac gia nghién ciru giai thuat
t6i wu xac dinh cac tham sb cia DSGT bang giai thuat di truyén, chir
khong chon mot céach truc gidc nhu trudc nira.

Phuong phap nay dugc cai dat thir nghiém trén mot s6 bai toan
Xap xi mo hinh mo, cac két qua s& duoc danh gia va so sanh vai cac
phuong phap 1ap luan xap xi khac da duoc cong bé.
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CHUONG 1
CAC KIEN THUC LIEN QUAN

1.1. T4p m& va cac phép toan trén tip mo
1.1.1. Tdap mo (fuzzy set)

Cho tap vii tru U (con goi 1a khong gian tham chiéu), mét tap
con thong thuong A (tap rd) cta U c6 thé duge dic trung boi ham

nhu sau: 1 XeA

ﬂA(X):{O xe A

Pinh nghia 1.1. Cho U la vii tru cdc doi twong. Tdp mo A
trén U la tdp cdc cdp co thir tu (X, pa(X)), VOi ua(X) la ham tir U vao
[0,1] gdn cho méi phan tir x thuge U gid triun(X) phdan dnh mirc do
cua X thugce vao tap mo A.

Pinh nghia 1.2.Cho A la tap mo trén vii tru U.

A la tap mo 16i khi va chi khipn(xy + (1 - A)x2) 2min{ua(x,),
1a(X2)} VX4, X2 €U, Ae [0,1].

A la tdp mo chudn khi va chi khi ton tai it nhdt mét phan ti x
e U sao choua(x) = 1.

Pinh nghia 1.3. Cho A la mét ho cdc tdp con cua tdp vii tru U va
DeA. Mot dnh xa 1 : A—[0,:0) dueot goi la dé do mo néu thod cdc diéu
kién sau:

1(2) =0,Néu A, B eAva 4 < B thi t(A) <u(B).
1.1.2. Céc phép todn dgi Sé trén tap mo

Pinh nghia 1.4. Cho A, B la hai tap mo trén vii tru U va p,
g 1d hai ham thudc cia ching. Khi d6 ta c6 thé dinh nghia:

Phép hop: AUB = {(x, un s(¥)) | X €U, pa p(x) = max{un(X), 1()}}
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Phép giao: ANB = {(X, un-s(X)) | X €U, tia-p(X) = minfun(x), 1()3}
Phép phii dinh: A= {(X, 1, ()| xeU, 1, () =1 - ()}
RO rang taco AnA=J va AUA=U.
Pinh nghia 1.5. Cho A, B la hai tap mo trén vii tru U va pi,
Mg la hai ham thugc cua chung. Khi do ta co cac phép toan sau.
i) Tong dai s6
A+B={(X, tree(X)) | X €U, tnes(X) = 1a(X) + pp(X) - a(X)- 115X}
ii) Tich dai so
AB :{( X, A{A.B(X)) | x €U, uas(X) = ua(¥).1()}
iii) To hop loi
AcB = {( X, tiaca(¥)) | X €U, piace(X) = Wy.41a(X) + Wa.p15(X), W1 + W= 1}
iV) Phép bao ham
AcCB< 1a(x) <up(x), VX eU.
Chung ta c6 nguyén 1y suy rong cho nhiéu bién sau day.
Pinh nghia 1.6. ChoAy, A,,...,A\ld cdc tdp Mo trén cdac vii
truU;, U,, ..., Uytwong ung, quan hé mo f(A;, Ay,..., Ay) duwoc dinh
nghia la tgp mo
(AL Asry Ar) = {((Xe, oy Xo)y 26(X1, oy Xo)) | (Xty ey Xn)
eUxUzx...xUpn, t4(X1yeey Xn) = F(2ta1(X), ..., ian(X))}. ’
Ngoai cac phép toan trén, sau ddy chiing t6i cling xin nhac lai
mot sé dinh nghia vé ho toan tir t-norms, t-conorms va N-Negative.
Pinh nghia 1.7. HamT: [0,1]x[0,1] — [0,1] dwoc goi la t-
norm khi va chi khi T thoa man cdc diéu kién: véi moi x, y, ze [0,1]
T(x,y) = T(y, x),
T(x, y) <T(x, 2), Vy<z,
T(x, T(y, 2)) = T(T(x, y), 2),
T(x,1) =x, T(0,0) =0.
Pinh nghia 1.8. HamsS: [0,1]x[0,1] — [0,1] dwoc goi la t-
conorm khi va chi khi S thod man cdc diéu kién: véi moix, y, z € [0,1]
S(x,y) = S(y, X),
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S(x, ¥) <S(x, 2), Vy<z,

S(x, S(y, 7)) = S(S(x, y), 2),

S(x, 0) =x, S(1, 1) = 1.

Pinh nghia 1.9. HamN: [0,1] — [0,1] duoc goi la ham N-
Negative khi va chi khi N thod man cdc diéu kién: véi moix, ye [0,1]

N(0)=1,N(1) =0,

N(x) <N(y), Vy<x.

Cho hé phép toan (T, S, N), chiing ta néi rang T va S ddi ngau
dbi voi N néu thoa: S(x, y) = N(T(N(x), N(y))), hoic T(x, y) =
N(S(N(X), N(y))), va khi d6 hé (T, S, N) dwoc goi 1a mot hé De
Morgan.

1.1.3. Cic phép todn két nhip

Dua vio céc tinh chit cta cac toan tir nguoi ta chia thanh cac
dang nhu: t-chuan (t-norm), t-doi chuan (t-conorm) va todn tir trung
binh (averaging operator).

Mot toan tir két nhap n chiéu Agg: [0,1]" — [0,1] thong
thuong thoa cac tinh chit sau day:

i) Agg(x) = X,
i) Agg(o, ..., 0)=0; Agg(l, ..., 1) = 1;
iii) Agg(Xe, X, ..., Xn) <AQY(Y1, Vo, ..., Yn) NEU (X4, ..., xn’) s(yl,‘..., V).

Pinh nghia 1.10. Todn tir trung binh cé trong so n chieu la dnh
xa f:R" — R cing vdi vecto két hop n chieu W = [wy, Wa, ..., Wi]" (Wie
[0,1], Wi+ Wyt ...+ wW,=1,i=1,..., n) duoc xdc dinh boi cong thirc f(ay,
8, .., a80)= 2 W, .

1.1.4. Phép kéo theo mor

Toan tr kéo theo mo 1a sy mé rong cua phép kéo theo trong
logic hai tri dé biéu dién ménh dé didu kién “If X is Athen Y is B”.

Pinh nghia 1.11. Mgt ham J : [0,1]x[0,1] = [0,1] bt ky
théa man diéu kién bién trén dwoc Qoi la todn tir kéo theo mo.
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Phép kéo theo co y nghia rat quan trong trong viéc xay dung
cac phuong phép 1ap luan xap xi.
1.2. Bién ngén ngir

Pinh nghia 1.12. Bién ngon ngit la mét bé gom nam thanh
phan (X, T(X), U, R, M), trong dé X la tén bién, T(X) la tdp cdc gid tri
ngén ngir cua bien X, U la khéng gian tham chiéu cua bién co s u,
Méi gid tri ngén ngir xem nhir la mét bién mo  trén U két hop véi bién
co s U, R la mét qui tde cii phdp sinh cdc gid tri ngén ngir cho tdp
T(X), Mla qui tic ngit nghia gdn moi gid tri ngoén ngir trongT(X) Véi
mot tap mo trén U.
1.3. M6 hinh mo&

M6 hinh don diéu kién nhu sau:

IfX=A; then Y=B;

if X=A,then Y=B,

If X=A;then Y=B,
1.4. Bai toan t6i wu va giai thuat di truyén
1.4.1. Bai todn téi wu

Phat biéu bai toan c6 thé c6 thé mo ta lai bai toan nhu sau:

f(X) =max (min)
- Véi dieu kién: gi(x) (=, =, <) bi, i=1,..., m
xeX cR,

- Ham f(x) duoc goi 1a ham muc tiéu.

- Ham g;(x)goi 1a cac ham rang budc.

- Miénrang buoc:D = { x eX | gi () (=, =, <) bi, i=1,m }
1.4.2. Gidi thugt di truyén
1.4.2.1. Cdc khdi niém co ban cua gidi thugt di truyén

Thia tuc GA () /* Bai todn téi wu */

{k=0;

Il Khai déng qudn thé P, mét cdch ngcfu nhién.
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// Tinh gid tri ham muc tiéu cho timg cd thé.
khoi_dong (Py);
tinh_ham_muc_tiéu (Py);
Il it 161 gidi cia gidi thugt bang cd thé cé gid tri ham muc tiéu
tot nhat.
Xpest = tOt_nhat (P):
do{ // Chuyén d6i gia tri ham muc tiéu thanh gia trj do
phu hop va
I tién hanh chon loc tao ra quan thé bo me Pparent
Pparent = ChQﬂ_lQC (Pk);
Il Tién hanh lai ghép va dot bién tao ra quan thé cd thé con Pyig
o Pchilcj = dét_bié{l (lai_ghép €Pparent)?;
/I Thay thé quan thé hién tai bang quan thé cd thé con
k=k+1;
Pk = Pehiia;
tinh_ham_muc_tiéu (Py);
Il Néu gid tri ham muc tiéu obj cia cd thé tét nhat X trong quan
11 thé P 1ém hon gid tri ham muc tiéu ci@ Xvest thi thay thé 10i gidi
X = tot_nhit (Py);
if ( ObJ (X) > ObJ (Xbes’t) ) Xbest = X,,
} while( k< G); /* Tién hanh G thé hé *I
return (Xpes)); /* Trd vé loi gidi cua gidi thudt GA*/
R
1.5. Két luan chwong 1
Trong chuong nay luan van di hé thong dwoc cac kién thic
co bén sau:
- Tim hiéu 1y thuyét tip mo, mo hinh mo va quan hé tap mo.
- Phuong phéap 1ap luan mo 1a co sé dé phat trién phuwong
phap 1ap luan mo s dung BSGT
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- Tong quan vé bai toan ndi suy, giai thuat di truyén duoc
dung dé tim kiém cac tham sb t6i wu cta cac DSGT trong phuong
phap 1ap luan mo su dung BSGT
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